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3.  Calculate:!
!

4.  Calculate:!!

The! two! methods! are! compared! to! 13! calcula7ons! with!
CFAST! for! different! room! configura7ons! and! heat! release!
rates!in!the!graphs!below.!In!the!first!room!the!smoke!layer!
temperature!is!es7mated!with!method!2!(according!to!step!
3!above)!and!the!wellIestablished!MQH!method![4].!In!the!
second!room!the!temperature!is!calculated!with!equa7on!1!
and! step! 4! above.! The! main! cause! for! the! disagreement!
between! the! methods! is! due! to! the! uncertainty! in! the!
es7ma7on!of!the!heat!transfer!coefficient.!

!!

!

The!procedure!to!solve!the!heat!balance!in!equa7on!2!is!
described!in!the!following!four!points:!

1.  Calculate!the!height!to!the!smoke!layer!z,!by!assuming!
mp=mg$and!by!using!the!following!two!rela7onships:!

!

! !(3)!
!

! !(4)!

Equa7on!3!is!based!on!work!by!Johansson!&!van!Hees![2]!
and!equa7on!4!by!Heskestad![3].!

2.  Calculate!mg!with!equa7on!3.!

!

!
!
!
!
!

INTRODUCTION 
TwoIzone! and! CFD!models! can! be! used! to! calculate! smoke!
layer! heights,! species! and! temperatures! etc.! in! mul7Iroom!
compartments.!These!types!of!fire!models!are!generally!good!
tools! for!fire!engineering!purposes.!However,! there! is! s7ll!a!
need!for!simple!engineering!methods,!because!simple!handI
calcula7ons!methods!can!be!used! for! to!get!an!es7mate!or!
indica7on! before! any! more! advanced! and! 7me! consuming!
analysis!are!conducted.!
In! this! poster! two! recently! developed! handIcalcula7on!
methods! to! predict! smoke! layer! temperatures! in! a! room!
adjacent! to! the! room! of! fire! origin! are! presented! and!
compared!to!results!from!CFAST!simula7ons.!
THE METHODS 
The!first!method!(Method!1)!has!been!developed!in!order!to!
predict! room!temperatures! in!a! room!adjacent! to! the!room!
of! fire! origin.! The! method! is! based! on! a! numerical!
experiment!that!included!100!FDS!simula7ons!with!different!
room! configura7ons! and! heat! release! rates.! Method! 1!
includes!the!following!correla7on!that!has!been!determined!
with! a! mul7ple! regression! analysis! of! the! data! from! the!
numerical!experiment.!
!

! !!(1)!
!

Q! is! the! heat! release! rate,! VF1I2! is! the! ven7la7on! factor!
between! the! first! and! second! room! and! VF2Iout! is! the!
ven7la7on!factor!between!the!second!room!and!the!outside.!
AT! represents! the! total! surface!area! in!each! room!and!hk! is!
the! heat! transfer! coefficient.! More! informa7on! about! this!
method!can!be!found!in![1].!!
A! simple! energy! balance! for! a! twoIroom! configura7on! is!
used!in!the!second!method!(Method!2).!The!energy!balance!
can!be!applied!when!the!only!opening!from!the!fire!room!is!
to!the!adjacent!room!and!the!adjacent!room!has!an!opening!
to!the!outside.!The!energy!balance!is!as!follows:!
!

! !(2)!
!

Q! is! the!heat! release! rate.! The!first! term!on! the! rightIhand!
side!describes!the!convec7ve!energy!flux!flowing!out!through!
an!opening! in! the!adjacent! room,!and! the!second!and! third!
term!describes! the!heat! loss! to!boundaries! in! the!fire! room!
and!the!adjacent!room!respec7vely.!
!
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ADVANTAGES AND DISADVANTAGES  
The! first! method! has! the! advantage! of! being! a! single! and! rather! simple!
correla7on.!On! the!other! hand! it! is! a! black!box!method!based!on! a! fit! to!
data!from!numerical!experiments.!The!second!method!is!more!transparent!
and!flexible!and!will!not!only!give!the!temperature!in!the!adjacent!room!but!
also!the!hot!layer!height!and!temperature!in!the!fire!room.!A!disadvantage!
of!the!second!method!is!that!it!demands!several!separate!calcula7ons.!
Both!methods!require!knowledge!about! the!heat! losses! to!the!boundaries!
which!can!be!difficult!to!determine.!
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